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Scattering problems involving electrons, photons, and Dirac fermions
1. An electrical conductor biased by a voltage V and held at a tempe-
rature T ≪ eV/kB can emit photons with energy larger than eV .
Chapter 3.
2. A many-channel point contact, biased by a voltage V ≫ kBT/e and
placed in the vicinity of a charge qubit, serves as thermal bath with
effective temperature of the order eV/kB for the qubit.
Chapter 4.
3. In the quantum Hall regime, the conductance of a p− n junction in
a graphene ribbon with armchair edges is quantized at a value that
can be varied by straining the lattice.
Chapter 6.
4. The conductance of an electrostatically defined quantum point con-
tact in graphene increases stepwise as a function of the Fermi energy.
Chapter 7.
5. A small superconducting island connected by tunnel barriers to nor-
mal metal leads has a hysteretic current-voltage characteristic.
I. Snyman and Yu. V. Nazarov, manuscript in preparation.
6. The two states of an Andreev level qubit in a Josephson junction
containing a topological insulator as weak link are eigenstates of
current.
7. Coherent backscattering of light from a triangular lattice photonic
crystal is suppressed near the corners of the Brillouin zone.
8. Phase averaging without mode mixing does not mimic the effect of
dephasing in a quasi-one-dimensional conductor.
9. Picasso’s sculpture Tête de taureau is an example of the whole being
greater than the sum of its parts.
Tête de taureau. Pablo Picasso. 1942.
Bicycle saddle and handlebars.
(Musée Picasso, Paris)
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